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(57) raft] 

Mfife^ia 5v*jw*«i«fg (cs i) a, 
iz&y&m-zn&z. *«»b©— =>o«^ifc 

it :/5V CS I SStfTf-S. i££ft'J>^ 
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&m<Dmm&hfc?£\,mmi<n\f&m$imfrm&mt (ofdm) d-?-?** 



-2- 



FDMf^f t^;v©»ffl 5 *> ® 4> * < h h — o &r W f IJffl 1" 5 IS Aflt-f 5 » 
2 O^iSfeo 

ft#tt»ffl.^^i-5ifJlHXStt, R#ifi©gll*«rt>fcfcV^OFDMif:/^* 

[»*«5] wmmmm\t<Dm\i, ^w^m^^^m-tz, it* 

AH-*, ft*JSi»^o 

[ff*ll9] St£i|[©OFDM->'>'#/H4, KSDfrfflfctff-JHfcSftS* 
8 

[ff^glO] Str^^OFDMv-VJK/H*, ^'✓as-K^ 

[|ft#« 1 1 ] m&m.V>'<4 n y h ft St©i/7 h 
©i/7M/^^->-^y^ (m-->— tri/X) &Mcifm-tZ>. ~ ~ fr^si^T, M 

[flt&S 1 2 ] IWBWft©^ n y bflM§-Wu ^ic<^->7 h Sftfc, ^# 

1 1 »77?£ 0 

lB^/v-^f±, TfS^A«i-5, »*IS40*S: 
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©SfiTVT^&JMrt-S, &lfliWBe*^*/W** «If2^{BSK&t^*f)tB« 



-4- 



[»*^19l TIBX®Sr*#-r5, #fAA/Mt«^ (M I MO) 
^^^©^-y^/V^'Iffft (CSI) ^jllS&t^^-rSfcfcCD^fe: 

; 

«*coEs«K»^«ij^»t (ofdm) hm%-&mmmmfrt>m 
msD&mmM^-mm-rz, n^msswc, sat ofdm/^ n 7 nt 

SfrtaiS»:©o f dm/^ n y Mf-§-£rffiff1-5 ; 

, rricfeVT, iSCS I ^r^rS-r5tfjfEX®{i, llfffe«M£;Hfc«m<DO F 

«»»caiftr« ; ate* 

cs i ^mm-r^mmjim^ Tm^mzMW-rz, it*jsi 9<D&m 
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ff?ijf±, ««c©ifriacs iW#*Srttf> 1***1 2 o cD^-fc 
, 2 i o^?i 0 

CS I Sr*S-r5ffrfBXm{^ TiEI@££ ff*ri 1 9 : 

«« y w^-v^^ja?gm/£:^»ia-t j itffi3S7— y (ifft) awe* 
mm. rrjc^x, me i f f tmwis©iiwb«*h:, tfrtBiUftsaic^ft 

*A4fc»ff# (CS I) &»JSSU!#St5^^TA : 
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y-fe— i?Sr^-rs> rr^&v^r, gfrfEc s i y y-fe-v'tt, ft(rlB**^»^*3 

o 

•fey hW7tiC>cDiugEC S I ;* yfe~^«r£j£-*-S, tt*3g 2 4 cd->^^^ 0 
[ft*IS2 8] IWaafiJfc^lCiSttSiWB^ta-feyS-tt, H*<75->7 
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[0 0 0 1] 

*mmt£mm<Dftmcm~t£>,> x<omL-<a, ^mmum®^ m'&mtimm 

[0 0 0 2] 

9 smmtm-tz v&^m^^ h^fetHr^^x^co/c 

i&<DT I A/E I A/ I S - 9 5 0»i-liiS«g?(^ 5 
;Vf^/V7^t^ (CDMA) S^-rAj "e&So CDMAv'^rAll jfi_k» 

->XrA©CDMAaf©f^tt> 901, 3 0 7©^F;I/ 

RU, ^Hlftr^-^- 5 , 1 0 3, 4 5 9(75^^ l"C DMA-fe/V^llBSv' 

[0 0 0 3] 

i-5PN-#-f:/cDV— yv^-e&So hfa-^-^a— *;v^!J* (local 

replica) iSffi ^ttfc^-Y n Mi ^cDflMtt, £til SBi^-^WDm-^-f 
>v^/V (complex impulse response) trfff-tt^i^ Vk-?X1MMWi-s<7 * — 
f&mM-tZ><D%*imK-tZ> a I S-9 5(DmMRXf^^y u M.y<y ^—^ict-D 
t", SWISBiCj; t)S'JS^Jxfc^^-^yW=i>-^^^3 V (channel conditions) 
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[0 0 0 4] 

^f-^feM1-5#fiA^/^fitti^ (MI MO) i-O^A-CfcSo i9ffiW|4 

zwm&^'tzg-mfcmm&mox&mmmzmm-tzm, -^^^ (muitip 
ath) «4t5, ft^s^fiena&^&ai^-t-si^, «-^*fiStgsit^fi£«w 

('*§-^-r5"5rtgttdSfo*9, ^frUi^-v 1 ^ (fading) tm^ftZo ^rsws* 
[0 0 0 5] 

{t-r 5 r t as* 9 x., *fcSflis»*Htrfii««t»t?«ft-j-*. *. e> 

ft$HSi ir^S*-T5 0 M%.<DmMRW X-f V^n-t^ (reporting 
process) ^if Joi"^ MotvC^ ^-^./VJS^tt $B<£>^-— *r -i V T -f (utility) 

[0 0 0 6] 
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^V*^ (sub-channels) SrjyrTS ; mWwBtfBmMo^tlVtlteSS^X . 

P>3HS8«^W«m#«r«#i-5, miclsvvC, flMSff-frtt, mk.Wzf*J-*c 
[0 0 0 7] 

#3§WcD — ^CQ#L&(£:jol^-T, n s> b v'V/pVk (pilot symbols) J3\ * 

yh^V J*f A-a* COSH fc^CV^O F D ^ -Y * A-_h"C)iifg 

Sfc^iCffl^btbWSR^W'sI^cO^-f' n h">— (pilot sequence) £j£ 

[0 0 0 8] 

[#«©ss*M©f!»i*ftipi] 

[0 0 0 9] 

t> (MI MO) aft ^fA 1 0 OCOEI-Cfc-So Iffi^fAlOOtt, 
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hA'©#3M£Srit!&U tttB*Bfc& U8W:7 v^ey 7^ (flexibility) 3r 

0>^fc9 (bps/Hz) ±9#<©lfy htaSft^S^KioT, WftW-ttfcilx* 

fcttHHU M^.fi-¥^.6)ttfcy ^^WjRSIjR^Jt^+^M: (carrier-to-noise 
-plus-interference ratio) (C/I) <Dfc£><D£. •HSV^bTy MSt> ^ (BER 
) *fct47I^-A-iS^* (FER) KioT, SJI-ft^nSridS-C^So * 

l^St^fL ^W#ltfk (TDM) , #«)Hft*3j:0«/*fcttS«TV^^-, 

[0 0 10] 

IH 1 AK^-f£ o iS-ff v'^^A 10 0 figg 2 <D->X*rJ* 12 0 fc affile 
Ilo^rAlio^ttf, ->^rAl 1 Ofc (1) f—^^m^f'UM 

fiic-rs, (2) ryft, «aa**fc»i^iiiifl5^>f^— s/y^, *fcr±-tix&© 

»*-a-i3*SrJg^i-5fc«>lr9*-^Sr«i3li-4, .K.T/ (3) #K ©3ES&£ (MO 
D) 1 1 4 a75Sl 1 4 t |C, ^a^tbTt^^W^/'W (modulation symbols) 
(iH«) 5»-^^n*yiM 1 2£«;i5 0 1 
4fi % K^I-yyjK/V^MaLT, ^ff ^iSLTV^RF^ff £;ftfcff^&r^ 
fiS-TSo £W#1 1 4 a Jbmi 1 4 t^6,<DRF^$^fcft-^tt, ^tb^tbCD 
T>-"r~T 116a 75^1 1 6 t frb, aft ]) ^118 ^ILt^rA 120 

[001 1 ] 

hiak:*jvvc, ^f^i 2 of^ft^ttfcft^sfwi-s^osftr^ 

T^-j-l 2 2 a 75^1 2 2 r £r^, L-X Ztl^*l<D&ffi$& (DEMOD) 1 2 
4aM124r (CSrftft-^^^fft-T S 0 E 1 AfC^T «t 5 fc, ZtlsetHD&m 
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^ (factors) iC^oT— oJiLkcD^f T 1 1 6 *>Mf -§-£rg'(f "C^ 5„ 

[0 0 12] 

0 1A}4, ^fAl 1 O^b^fAl 2 0 --<Djl|g;£f[r5J y V^ilftfcitSr^ 
rcotffj^ti, x — K^-V^ h (data broadcast) &tJ%«D— 

■%&\<D*f— ^mmry'V^r— i'gycfcfecf 5^t^i?§5. ^[RUiftv-^. 
tai 1 o^»®*-[Riy v^%*fcii^$^5o s^iftjMf^fAofcftc 

[0 0 13] 

ffi^^ofcfet, ift->^fA 1 0 oii — o<Dmmmw (t*w^fAi 

10) &tF— o^)g:{f|gB (t*H^rA12 0) ^r-atpi^^ttSc La> 
[0 0 14] 

\ ^^^SftK«f4^-oSffT>'7 l ^-*fci4V^<o^^cog:1¥T>'7 i ^^^•tfr 
t^-e$5 0 0iJx.(4\ iiff ^7^(4, iKo^D^-h^fA (-T*t>*> 



-12- 



d^cOT^'X^Sr^rbTV^S^^ h y/Vi/X'rJ* (central system) (Tti:t>'h^ 
IS- 9 5 CDMA^fA(OSig^i^) Sr^tp^fciS-e#, ^*Lb<£) 

[0 0 15] 

^IWI^ItfclBaS^ar^^OWj*!!*^ Tyftri/- (antenna arra 
y) (Mtfl CDMA«»^fc6<Z)J;5&) fcbT»^StLSiLfcas-e#S 

£tLfc^P!f (00 x. v ^ < o^(DCDMASl^) a^&^So 7yrtTl/-ife 
ttryft^yh^tt, tf — A (beams) Sr^J^SffilfrRtfr >"7^T 1" 

J5 0 CDMAllifl ^ICTyftT^^W/^^DT ( 

[0016] 

Srlf-tf— b-rst&^as&s^/v^A— Hf (multi-user) , #fiT ^ ir *Sffi 
SftffifKaBW (total operating bandwidth) <Mtl\£\ .228 8 MH z ) t\ 

mmzmtzZT—fi—h, mm&w—vx&w (qos) s^tts-i 

[0 0 17] 

bps), m^t&mmm o oms e c<D^:#:w^¥*f^«M^*fbT 
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fi, -^rAyy-T, (system resources) <D/h£^^fflx}flC, m«£<Dffl, Zft^ 

WU^^tt?. IV*— ^4 (bursty) J h77^y? (traffics) dioT, x 
— ^if-tf^tiWm-^itb^So ^Of-^IIJ, s*— Xbfrb/<-Xh (burs 
t - to - burst) — , RXf^- — "iF^fe^-— EtC^^"^ 5„ rft$>^<£>fc 
ae>{C % ^PJWjffi'ftv'^^Aii, ^Sl'J^CT— SCCflJfflnTtg^') y— ^ (resour 

ces) *^^-^^R^-?y--\?McM-tz>mm-tz> y y-^fu^r 

[0 0 18] 

O/^Oft/KK.UtaAPP^if (FlIxJ^ 2 0 0 kbps frb2 0Mbps gUi^T? 
) <©ra?rJ£<^-ft-e#So V^&S-^X.'bnit^e — y V h (given moment) fcj3 

iHfim^ affyyy (-r^^c/n wast, ^©ftn, ^<oa> 

(^!ixtf, #^aHgofcfeco8 k b P s ) frtD^-tf— v ztx&m^mm 

tf— yw— h (MxJi, ^-Xr-ff-^lt— t*^©fei6©2 0Mbp s) St? 
[0 0 19] 

fWf-?h77-f-y^ (data traffic) <£>/*— IrV H*. 
cDBtPfl (over time) SCSI'S flM^^-C&S,, *3§^®-o©S^^^ot 
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nmmw.mNo. o 8/9 6 3, 3 s 6i£f&m£hx^z> 0 

[0 0 2 0] 
[0 0 2 1] 

tT'/^K (sub-band) Sr»Lfc7*— *<£>i£ft£rfgU WW^^->f^li 
-T^— S^r^fte, -tr^T^U (subcategories) ^tf't^S. 0U&fi 

^^^a^ir^f^mc^m^mT^-r^mm-r^^t^L-, ^w©y 

$p -So 

[0 0 2 2] 

jsst^-r^— ii:2ijii$tifc£ffj#»t (ofdm) ©±5*^/^ 

H&i&R (multi-carrier) ^p^:i££r^-C*f*£;}x£ £ ^"Ct , ^ LT^tb 

fclc±91dt**b, ^LT^ttsi, NP^W#fi*S; (tdm) ©ttfflicfc?»*A 
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[0 0 2 3] 

*3§9|CD — ^I^ifcfot, liltCfc'ltSVKo^ffl (N T ) j£«T^ 
7^, *7tilS:WKai-*5(t5v^<o^^ (N R ) SlIT^x-^-, *fc(43*ff^ 

n— K^f-^^ h v^-rA (broadcast system) , MMDS^fA, ^COiiL) \C 

[0 0 2 4] 

tSH (extent) ^J&Sr^&S^ mim RXf^m T >-^r-tm<Dfc&&t>m± LT ^ 
5 (-r^fc>*>, fflMbTV^j^ (uncorrelated) #£\ T >^-t<Dm&mM1r & 

[0 0 2 5] 
[0 0 2 6] 

MlfTyrt^ILTlfl §tt5„ ifcMlft^ ft*PW^att, BFfS^V^ 
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[0 0 2 7] 

^t±, OFDM"t?fo5 0 OFDM^fUlCioT, ^W^^f ^^-^/Ki, ID 

C^Sfciffl*f?.f- *£fc;i£^5fc&fcfflv^ft5v^<oavE) (L) M^iJlJ- 
^f+^^K*WSl tc#i"J $ H 3 „ ft * jUff f- -r * /Hi WcDf»«EftfflF«« * 

*<f-^^KtiS«>* a ^^tuDf-^^/HS, «l8»flF««©-a5-CS> 
[0 0 2 8] 

as-e$-5„ Mx.«s wsojPA^-y H-M-rsjgftrau ^Axoyh (ti 

me slot) 1 fc*5V>TF±f-^^-Y^/H , 94 P 5/ h 2 i£ *5 1^-041?- 

t> 5— o©HJS0!l^ Lt, WScoJPA^-y Y<Dlt$><D*f— ^ti. ^ 

-TS) iCdol^Tttf-^^^HS.1^2, M^ny h 2(^*3V^Ttt-^^-v 
^V4&tJ f 6, ^-f^P s/ h 3(C*DV^T(i1^7"^--=r^/V2fctts * ft. 
ilLTitff tas-et'S. t-^-^^A (over time) c0tBMi"5f-7 r 
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[0 0 2 9] 

T, f-?^lft5r t {cj; ^iiS/^tu ^tmm^m^&it (TDM) £rffi 
[0 0 3 0] 

Lt> *fcil, lMx (WMW^p^M^ 5, 8, ^(D{&) frtb^jm 
t£?4 A^.n h(D-y-y± v V (subset) iC^^^Zo ^^ir<D94 n 

[0 0 3 1] 

flBt£«rfa-h£ii\ ^LT^tiii, ^^{dio^f i-fc^r, RTt&ttas 
[0 0 3 2] 
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ffl'^ — K (diversity communications mode) TkJIM. I MOiS-fls-^ — K^-^"tf 0 
[0 0 3 3] 

- K<o— o©*ifc0>jg*K:*sv^ afe«Siflir±^riB**j«<o*IS*-&d>6>aEilft 

o 0»Jx.H ZiV^XKD-fr—s* -5/ K (overhead) XtfSii^-t^/H4> tfeTCD 

Mill #^ats*fci±T-*-^^fs) ©fc»K:^^— >7 t ^a«*-K*«ffl 

SfcttgmaSBfcioT, (09 iff, *iI^*/VSrig-C) % 
[0 0 3 4] 

mmr^-rfrtbn wsftsa * -cant trnttrj -r «fs^e- 

[0 0 3 5] 

M I MOilff Kfit, aft y ©wss-rr ^rtO^^-^f ^rftJE 
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[0 0 3 6] 

^-r^— ^^m*- m, — m^., wisc/i w</h;i*5v>-c, mim 

L^i"< )'i3itm5„ — MIMOaft*-KOtftt, 
J: <«T 5 

[0 0 3 7] 

"C#, Sfc, ti^^tlfc^^v-fDf-f (flexibility) <D±#>\^ -^y^-Y 
4VW<— .X (sub-channel basis) ±*eMiC Ltlffl £;fa5 r. £ ^"e^ 5, MI 

/v_h-t?iS^$tL5n t*s-C^5. y-(^— v-^-riifS^— HiiSfc, fllfctfj: 5 
itSV^^jgBgBSS^ (path loss) SrS^bTV^5-^^^^V±-ejSffl$tT,5n 
fcfc-CfSS. 

[0 0 3 8] 



-20- 



mtmm&mmmwx*mnisnzzb&x*%z> 0 &?**A>#Mmi (fun ch 

annel state information) (CS I) *fcf±g&:9lftftC S It*, ^f^BCDfc 
Sr-a?>o S I ti, f-^^ Ki-o# C/ I Srla tr 0 S I (4, TfB<£>£ 5 

m^ci^ij#«co— %R<Dftmz.mm£tiz> - £ ?><> csnt #y 

xJ4\ f^yF©C/I Sr-atrr i^"e^5„ 4CS I^fcfl^W^CS I 
[0 0 3 9] 

[0 0 4 0] 
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o 

[0 0 4 1] 

-Witt, M I MOltt^- — 3co#Scof-y^ j r^/v_h"C4ocoi^ 

inT>""r^^h^im^tbfz.^^^^^—^^ Y ]) — A (channel data stream) 

Xhy-A (sub-streams) ^ N ^^t"L<£)5£f§T ^*T~r\C— 0^)f- ^ If 
h ] J—MC^^mit (demultiplexed) £tb& 0 ^tl^^MD^- ^ ^"f^ YV — 

mtR^tlfc^ffe&^Mjj^ (^dX-Ji, M-PSK, M-QAM, ^fcfe^&m) 

/ls(DXhV~ ^ (stream) £r^AyXrV^ 0 4 OCO^P*^ MJ — 

hh^^M^tltc^m^^^±^^tcMC^ TfS^#^ (1) K 

feP^^tL^^MS/^^/VC0 4oc0^ b P — 4 ocD5£f§T ^-j-co 4 oco 

Jjfrg* (combiner) fcl, Ztl?tV&m£tlZ>o ^tl^tKD^m^ SftSftfc 

$ Y/V^, Y A (modulation symbol vector stream ) £r^Sci"~<5 fz.£)(D{iL(D 

[0 0 4 2] 

^E— K (eigenmodes) _b-C#^60^— if ^i£ff £*1,5M I MOilfi^E— Kfc*3V> 

^-r^/V ($|xjf, If— ^^f/yy^ (beam steering) SrJlfi 1 i~S fcft 
) KnR»**t*i:-5l!:*5V^-c, r £ So icsiMI (^Jx 

ti#>(Dm±$ti±^s< — h\ ^s#-ra^^ t^fe*. 4csi 



-22- 



[0 0 4 3] 

ics I i5ftfflBrtBtr*v«*«fcj8V^ feSIBS (*fcttfffc8-ftjfccs i) ± 
eo«t*)^J&v^lEi*flSfar±, ftfflWffit-feSri^fe!)^ coffin— * £fe 

[0 0 4 4] 

£M£ffl-f5&3;fr5£;§r^-r„ :£C S I tcS<3 < ^kS^(4, Witf, MIMOI 
ft^e— k<e>£c s i (cK<5< aag^iJffl-t-s^c si MI MOt- KSrg-tp. 
Mx.it at#wfccs ics<j<^a:ii, MiMoiaflr*— Koeu^wjfccs i 
\cm<$< ttum&mm'rztoimftcs i m i mo*- K**tp. ffiffl^w^ 
•r ^/n^ffiww (0a x.iiaw*- k* fc n c / i ) ^xmrnrnm^- $ 
&^tbmw-rz>~b&°imb-tz>rc&! l z, ics ia»*fcttffl«M(jfccs ma 

c s 1 icm^Kxmjj&t mfc-t&^T- h&&>% 0 ^<d^^yu^ ecd^mj?^ 

c s 1 fcS<5< K©S*:*s«fc t)^Jfc< , u>< o^cd* 

M^i^T, J; •J3b4s«r?*> CSICS 

[0 0 4 5] 

Lfcm-cfcSo 02a, ^fK«!c*3^-T, n t ^it ^t-t<d — ot> h coma 
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K>*#WSr35%i-o H2K*sv^T, «ttttl*ro-<?;fc K£ttri^jKSkt?fcS. rcD 
M-ett, Jgfff^-Y^/Wil 6 ©Ir^^/V^/Vt^*), -IOOFDM->y 

■V-t^wco^TSr^^^— LTV^S ( — 3©OFDM^y#;Vfi, HI 2 cD^_h^{C^ 
[0 0 4 6] 

^^ft^^^/Mi, ft"8\ #7^ h77^?^f-^ (traffic data 
ffifeHSr fcfcT?£, *r*tB:*fc, #»9i©«Hrt-C*>a. #Rx.T, 

^Tcof-y^-r^ /nas«a ^tt^*a- x. wr*j £ •* 1 /w© y ^ dq 5 

h (frame rate) tJASfttJSitS. ^ LT^ttfiii^, ilW y V* cD^tJjcD 
[0 0 4 7] 

[0 0 4 8] 
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WPf^-fRTfih??* v9*r—9\L M 9 <D1f-7<?**MC#^X* mints 
tlZ>^t&X%Z> 0 a2(OT§tiailIW^oT, ^^nyb (time slo 

9tCfcNt5f-^^^5tt#^iilS3lCffiffi$tL, h 7 75M 

[0 0 4 9] 

n#W<D 5M16 ^**ro*t»*^ir-*^*r4W9"rs ^ t 2fttW*IW<D 

oltSf ^/vgrftffi t53 Stf 4 RXf*$m (DSJb^l 6 tfSj* Sro ** S if 
^^5, ^ 3oco^ff fti*M©6Ml 6^^ott5^^-r^^ 
«fflt5 6, r ? -^4ocoilff»B#M0 7^Ml 6s9sai*ro»t**^^^ft 
ffiffl~f 3 8 , 5*—* 5 oOlfftt^^A^n -y Y 9 ^ 6 oco^jf co 7 75 

Ml l«sftffli-*f-^r^/vSrftffli-5«PM<oi 2 75M1 6*sj»SroftSU-^ 

[0 0 5 0] 
[0 0 5 1] 
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r^Hf^- KSrffiffii-S ~ £ ^"Ct , 7 s — if fiM I MOiiff ^e— K£H£ 

«^ ifte> ^9C"if^-r^/K7?+^-/£C/IS:r>^V^— v^-fit 

ft^e— F?r*ri-5if y^-r^^vcOM I MOW*- K«M£ffl-e#3. 
[0 0 5 2] 

if^^ Kco#fiif^-v^/v±-C\ Axa y h£riiLT\ x— 

LT^ScoifT-^-Y^/v if^-r^/M) _ht? ^SrjUft 

jaSm^^^-^-i-tt, ffi*-T51f^VK if 

2) ®2 ofitio-frr/^-r^i-W— * SriUffi f 5 r J: ic £ 5 *x5 r 

^x^^fe&tJ«2o«±©if^^^/v±T-7 ? — ^Sr^ft-TSr i:(cJ;o-C, # 

[0 0 5 3] 

— (i) -o©ryfti^ — D©if^-r^/v-e, (2) ^mt^^-t 
fr<b — o<Dy-7=3-*?%.;v (Mxtiif^-Y-tvn) T\ (3) itONTTyf 
:fd>6>— ocDif^^^/v-t?, (4) -o«7yrt^e.-ite©t7'ft^/v ( 
#tJx.}ii^^-^^/n^u ? 2) T% (5) #17 ^t^*^ — »©if •f'ff^/V 
■C, (6) ^t»NT7vrt^6- ifficoif^^^w-C, *fcte (7) — »co 
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[0 0 5 4] 

o 

[0 0 5 5] 

Tf&K-?}) y— ^©*ft<©ftfflfcJBTJ5o<3EWI*S: m-psk, m- 

[0 0 5 6] 
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[0 0 5 7] 

PSK, M— Q AM) t^-rr#£o WfcHt, H2K*3V^T, if-:/ 

S5K:»1*5^— ^2©S6«tt* 16 -QAM, 2fct**©tt&«ffl-C*5 0 
[0 0 5 8] 

4o(D^^A^ny hgiC4o^)f *fcte*CQ^CO#J 9 

stifc^^tiyh (siot(s)) ^3»*«>btb2itfa6flr*ixsr. t£r°r 

[0 0 5 9] 

, ^A/ftW^fcB&fi £frTl>&W^# — (intervals) "C\ 5£B#f4flfe0> 

? (turn-off) ) S^5ni:^T^5o raD«r«tt*fc, t-^yK, MS 

[0 0 6 0] 
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So 

[0 0 6 1 ] 

u^/vnmm^tso c s i ttTiecoi 5ic, ^ffrvT^a^swrv^-}-^ 

[0 0 6 2] 

c s i ^asr«T(-ffi^{-fBtt-r5„ c s i ^iSftsa-e^M Brti^^f, 

Wt, ffiS-TS^"-^^ r y— A (data streams) Srj&fTr 5 fcftfcM^ fejxS n 
. H3Sn T ^{f SiT Vx^«fifeSSgcofcJt>co^^^^#Sr-^^5N R x N T 
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mi] 



y = Hx + n 



[12] 



[»3] 



IvHt^iJE Steffi LT, N T ^^>-*VKD»b_&^-t-5 0 N T ^fT> 
[»4] 



x = Eb^ 

[15] 
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e i2? 










^22 J 


^2 Ay 


M 










x Nr 




P 




e N T N T 













M 







Eq (2) 



[*6] 



x 2 =Z>, .e 21 +6 ? •e |2 + ... +^ 

1 ^t-i 2 // r 2 t *■- t d Nt 

[0 0 6 3] 

H*HJiJVV5— h (Hermitian) T?& 5 H^^:? bMr#IJ3:l£— "CfeS 

[lfe7] 



-31- 



y =HEb + n 



[0 0 6 4] 



z = E'&HEb +^H*ii =Eb + o 



[ft 9] 



= £(£*H WHS) = E H* RE = A 

[110] 



E 

[0 0 6 5] 



Eq.(2) 
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[0 0 6 6] 

^coj: 5&v*'7 1 AJ4, El 1 BicjoV^T, #!l^£tL& 0 ^fy^l 41^^ 

— y^gjfc (IFFT) SWSrgttSo 4 3fcl*5l^-C\ 4S#^*/V 

oWIW^tksiSfcSii^KH:, SaKlttBSfclWIIIKl^i/^/ (prefix) 

So 0<DM-R£tl±-»tf/UUfc. ^tl^tUDOF DMt^ff ^/VGDfc&lC 

V^t, OFDMW#;Hi, #llfTyrt^bi«$li§o 
[0 0 6 7] 

SftSf 14 5©#tryfti±, ^Ty/14 6-efff?rS:jft5o -x^^y 

^14 7^^, ^m^ntcm^n, stm^tiitm^ri:^^^^^ (ch 

annelize) U (DFT) Jftf^SrS»tS 0 ^7^14 

[0 0 6 8] 
[0 0 6 9] 
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ffiS^rs^fgTV-r^cofcfe^^n v hSEJ^H:, aiCKN t =4com&t b 
<5 0 

[0 0 7 0] 
[0 0 7 1] 

^^*c*;v (0, L 2,. . . 2 n -l) 36»fo*rit*^fc*^^-*/v©|i 
ft *fflco^^tr%fc^v^4oco^^^^^^coi^^^ h A= {0. 4, 8, 
. . . 2 n -4}, B= { 1, 5, 9.. . . 2 n -3K C={2, 6, 10 
, . . . 2 n -2} , RXfi. D={3. 7, IK. . . 2 n -l} K&MZtl 

£ 0 f t*/v©f ^ty h a l 5 o 14, MryftTxi lsUtg 

flISJx, t^f t*^CDf y > B 1 5 2 tt, If|TyrtTx2 1 5 3 _h 

-esfWSJ'u i^^-Y^/vcof-^ir^ be i 5 4it Mrymx3 1 5 

channel parameters) <£> H$rC & 5 0 ^^^/VlS^AS^C^V^SEitftSr^ri-Sii 
£\ -ttt-e, **IHII«*SiKK-efc5#So K**tbfclWIKas, cdofdmv 
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[0 0 7 2] 

o£[±©$fir t^rtt 5 ^ t ^"Ct 5 0 x_= { x , , i =1, . . . K 

} ^-—(DmisT ^T-r<Dtc^(DK^ xi y ^-^±.xmm^ti^>^< 

t/^ n y hv/y^MlffeS tKttS. g{fS*», flty 1J =h 1J x 1J +n 
[0 0 7 3] 

T-v^/ummnn&m {h^ i = i, 2, •••2"} ict 9 

fffllH ± 0)*dSK*ri, (h ijk> j=l N r , k = i N t 

} T?*> 9 , CON t mm r S«T>'y^Ofci&<0*#^-Y*A'J(£:aHBT? 
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3fe^Ki#iB<05!#*t>fcJteV^|ftfcfl|-f-*SMrj-*. jBfcft^cri 
[0 0 7 4] 

^;vo J; 9 ft* 7>\<—7\\L S * K *r ^ fc:fl* KWl^ £ ft 5 r 
[0 0 7 5] 

3i«ix« r t a*t?$ affile s i it y ^ ic« t) st 

[0 0 7 6] 
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[0 0 7 7] 

#a©K**fcfcftv^^^^A'COf-^y h i:#K«5 r. b&X%?> 0 Mi 
Jj, ^oJ:^: 1 MH z CDvO^A^V KI6£Mix.fc4 x 4M I MO^r^m^ 

kHz<0(STfc5<Z)T\ 1 2c0i^^-r^/VC0MRStt4 8 k H z cOig^foSo O 
FDMf/ftW2 OcOf-y^-r^/VcD 1 2 ©3flfc**L^tv5>W* tbS*& 
, 1 6B*fW9-e»**tS« 2oOl|l!»40FDM^y*^^Py Ht* 

[0 0 7 8] 
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blanking scheme) _h^5\ i/^y^2\ — V rfrJIft (system-wide constraints) & 
[0 0 7 9] 

f L4V^M I MO^r AOfcftl:, MIMOfefft^^CS I tfs&JERt* 
Shift Register sequence) (m — i/^-tri/^) GKR^^^/V^rCx. 5 (sou 

^>^flttt + /- 1 -C&So *P^7h (zero shift) (OftKttR 

[0 0 8 0] 

[0 0 8 1] 
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[0 0 8 2] 

S'—Jr^^Bu ft£ R = 2 m - 1 cd^— cof^ffcD^— ^3 ^§r^ 
, ffiai-S^-r-^U (binary) m- V— ^^OfcttRfeftSo 

[0 0 8 3] 

[0 0 8 4] 

$lxJ^ />V n y h V-^y^iS 1 MH z ©i/- htfMStiS, Xt^ **vv 

^^jasB-efcSo tot, fBft-rssi&^te, pcm-^y^^^f# 

[0 0 8 5] 
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m^RXimm SrSftJt l/T^S. L/^L&/^ib, £cs I titimfi;^#i^5;U- 
*»KllltV^. #<<£>2rfei*. S6fllS*l,SCS Hf«©*tJEB|frt-*ft:*e> 
tn^-efeSo «BtJ^»^^ftfc — DcD^-ffiil, ^v$— hfr?!lH*H£H£fl!i- 

[0 0 8 6] 

ft) ^LlK*^iicD>Pi-^||fc^^^W$^S^S^fc5o gfllT^y-?-©*iJSSIfl| 
r>-?^rojgScJ;9:*;#^i&-g\ f^W*tf3Mfe9S5*8W-S. w*#Ir]cd y is? Jit? 

i/^^^^#fT?iJf*«M*S;-C*3e^^S rim 3. f> 5— o<D^fejc*3 
[0 0 8 7] 

CS I tf$RSrJE«i-S/tfe»n^bcD^ffi^^t>5tcDt Lt, #3893 ©— IS 
^My/^^ (channel impulse) ©^^t?&5 0 /^©fflgi^ 2 

[0 0 8 8] 
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^ — A (short term) ©T^tfoTa- if^jS^-T 5 r t -efo5„ 

IWBlT?*ilM5K:a*Pi-a. Sifi^ii, ^ r © 7 7 ^ ^ ^ffi*^*^ © 

«ffl<DS+jli (scheduling) tC#tpr t^-e#S 0 < V Mit LTl/ 
[0 0 8 9] 

(D?ib(D r><£>gft1r-f HCfcSVvC HS^ilSi -t^-C^S,, ^i|x.{±\ v->-^ 

SVfc, ttffl**L«nt!6ST?#*. ■^*.6>*t&aHP©iftK!W3fS©L.#vHmetTfc 
**>5I$, CS 1 l^t55*iMitCfS^tl5 0 
[0 0 9 0] 

-il/ti7r^;> (profile) ft, #^ic^>o < 9 3EflS"fS. Jtft y>- 
ici^fe-i±TM«£tt3o c s i #ja«««w©»sc;, BP*>, JfASftS-^^ 
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[0 0 9 1] 

ms H mi AO^fA 1 1 OCO^— ^^Ptyf 112 t^M* 114© 

^ AJiztifry*— h y— f-^/ptyti i 2v>ismft<o j 7 s ^A' 

fyi/^f (DEMUX) 3 1 0\cm&&tl& o 1 0^ A3d * 

ttfcv f — ^.x h y — A^r^< od (k) ft^f-^^fy-As^fes^:, 

[0 0 9 2] 

, -tOiSft^F-S-fttt, ^ — 9— tT^^ (interleaving) , ElS^CO 

(convolutional) W^t, ^ — (Turbo) flF^fk (Trellis) Wfrik, 

•fnyZmftfc (Miil J-K-yn^ (Reed-Solomon ) frfrit) % H«K 
(cyclic redundancy) ^y^CO (CRC) «F£*ft, XtftOflfeSr^tr^ t 
«S-e*So #W*fttt> *H#rFttilP#-^0 9/205511, 1 9 9 8^ 

12^4 9 (CttiJH<7)^ rjUJ^n^^yvni^^^yw (Congruent ial) 

^^SrffifflLTV^S^— tK=3— K^>-^— y — (Interleaved J K 
~R- I S - 2 0 0 O^^t LT^£tL&3:#^ b/vr c dma2000 IT 
U-R RTT*t*3SfI (Candidate Submission) j tp £ ttT*5 <9 , 

[0 0 9 3] 
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mff£ti&^ t^-C-t 5 0 — ^3 1 2 aM3 1 2 k ^<bcD=<— F-fL^tt 

3 2 0iC#t|&$HS o 
[0 0 9 4] 

— O^JlJfecD^fitCjo^-C, T 5 — ^1^3 2 Ofi, — oK±«?-f 

)V=f— $7, M> — AfDfcfeiC, f-^T'n-fe^f 3 2 0ii-O©7yft G£ff 

/K-*J-^1-?.f -V^^— h y-^tcHLT, 7 s — ^7" in •fey f- 3 2 Oft, 
— oJM-hCDT^^i-CO^^tLfci^T'^-Y^/V (sub-channel (s)) iUffC-^ 
^ ^— ^ £M£t?;}x3 if 5 ^ LTtiJ 9 S T 5 £ t Z> Q y*— 

[0 0 9 5] 

^H^t^f^^^T^^ h U— A^^co^Jx^tl©^^ A^n y h (time 
slot(s)) % ^-f s f- J r^;V (sub-channel (s) ) , Stfjyft (antenna (s)) 

„ OFDMgEfS<£>— owHJfeco^^i^*3V^r, ^H-eftcD^-^/^— h I) 
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[0 0 9 6] 

^nttfeco^^^^r^vcofcfelc, try htt*<^f-^^^r^^tBiabTV^5# 
^SP^ (Wx.fl M-P SKifciiM-QAM) SrftM UTV^S3EW^^ 
^fc^3B*ttSo Wx.fi 1 6-QAM^o^tft «#4Hffltt, 1tiit¥ffi ( 
fiP^. a + j *b) ©16^t«^, a*¥ffi^*tt J P^^B:4 try h 

[0 0 9 7] 

L^fS^^VWl y^^^ (IFFT) SrftMLtl/^OFDM 

[0 0 9 8] 

OFDMfifl ^5:^^ F/^ ^fgcD/cfe^^/^^-Y y T— (Mult 

icarrier) : ^M3 s ®J*i~Slfcfej John A. C. Bingham 

, (iEEEim 1 9 9 0^5^) {cmcwMcm^tix^v^mmm 

[0 0 9 9] 



-44- 



tt^JbS, fflB^^jR-fl^^ F/vv^IV^rlt -ttL^nSIMS l 1 4 a 75^ 
1 1 4 t (Cgft^^So 
[0 10 0] 

H3iC*5V^T, ^tl^tMDMM^ 1 1 4 Hi, IF FT 3 2 0, ffl%A&j7U-7j 
ynHS3 2 2, Sr>\ 7j'^ay/'!-^3 2 4^ttf. I F F T 3 2 0 (i 
x ^l^Hfc^fi^^A--^ H/vSrOFDM->>-^Vwi:P?(i^Ti/^-?:tt£)C0 
B#M-««ll^f*t5„ IFFT3 20I1 v^ftSi^-y-:/^^ 

8, 16. 3 2, *©ft) t?t> I FFTSrHff-^3 i 5 i^tf-£*x5 ^ <b 
fcSl^fi, ^ h^tiOFDMtCv-VTPVk^r^^^S^rtt-^tb^^ 
ffv'V/K/VWfc&jC, mM$)-7V7<i 2 2 ft, #f©7yTt© 

fc & © aSSflt > £r ^fig -5 ± #> K O F D M *s is CO — Iff cd R# n - ^c*3l 

W«fc»K»*K#LTtett*iS:A-r5. I FFT3 2 0, S»^U7 
[0101] 

^n^Oj^HIKlT 0 ^^^ -y?x&$L$&3 2 2 (BP*,, ^*Ve*l,<D7>ir^© 
fcJixDj^t-ix^^k) ^boWM—W^SM:, 7^3^-^3 2 41:^0 

©7yrtl 1 6^b^f $^5RF^Pjf-§-Sr^i-5fc*6^iiS$^5 (09 

[0 10 2] 

0 3iitfe, t*— ^^a-fe^if 3 2 OcD^as^HSr^-ro -ttl^ft©^-*-* 
^f-^^hy-A (BP*>, a— Kfb^tWfc^"— 1- y — AX) <Dfc&CD=i — 
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by-A©«c (l • N T £-e) ^tve^ox-^-y-yx by- 

gg3 3 4(4, ^cDft^Wv-X/tf/w^ h/v^ b y — Ai: LTtim^tvS^p^^ 

5, N^^^Wfc^N^iS^V^/W^ b/t^ b y — Aft, ^CD«*© 
fti/ay^ (BP*>, 14) {C*§#t$;}x3 0 

[0103] 

[0 10 4] 

84(4, — ocd^-t^/vt 2 '— 9* h V— A©^S©fc£>lcffiffl£;ft3r i^T* 
tyf 4 0 0ft N IS 3 CO — ^co^-tt^^"— ^^n-fe 5/^3 3 2 £rHJfe-t"3fc£> 
2©t ? — 9 1 ^SSLTii) #fi-y-y^-¥^/Vt?©i <9#T, #l7yft)5>^ 
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[0 10 5] 

fb^ttfc^— ^.x h y — ax . ^ &<<r>*9r-?*f-*r*A< s f*- b y — a, Xj 

2 Of*, ct?)#<(0'7 ? — ^tfy hSrJ;«9#<^bp s/Hz£ri£fi 
/v &c — $| }J ^ L V ^ tf y Mfc£r&T5 0 

[0106] 

*yf4 3 0K!lttStl5o ttl^SBB^ntyf 4 3 Ott, Sff^tL 
£3£f«^ £ ^ Kiffiffl ^ 

mi^mftnyv^yy-A 3 ocom, =*— KftstLfc?*— hy-Ax ± 

[0 10 7] 

2M©»«P p Ptyf4 3 0Ci5^Stb5r tas-c^ N T *S^*4 0 0 a 
Tbft5SW^*I^Ptyf4 3 0 att, f*^ft^l^TyrtlMN T 
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*>w<^ h/v^ h y-Avt lt, wtimwm (mzjiZ, wsm\ 14) 

[0 10 8] 

4CS I «B^^**rafcft{CiKK*M*^^«J:5lcRff*n'rv^« 
^/vf-^xhy-A, TlsT-T, ^cDfl^lic^v^T* ; ff £*i£ 

^r^i-5Bf , C S I ^aiiWSco^T^fflW^-Cfc "9 ^.Sc 
[0 10 9] 

[0110] 

ft— ocd^*/V5*— ^ h y — ACfc^icffiffl^tb^r 

y^ig-CfcSo ^K^9J7*ntyt4 5 0ij:, 0 3 CD — dcD^^/Vt 5 — 

(D± 5 &^*/v^- ^ h y — ASrf-Jtf- fc*ST*fr 

5o ^iiKtt. M^-fA^Dyb (0>Jxfi, |2®f^l) CD it* CD— O CD 
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[0 111] 

\%)V 2 {CjHf $ tt, W^illS 1 Rtf 2 ttlf^^^yw 3 RXI4 KM Vmxtbfrl 
tts il«S«tt4o05HffTV7 i ^- (fip*>, N T = 4) 4 ocDj£fffg^§- 

[0 112] 

H6fi, @2©^^AXP;/ H 2 60fcfecD^f'ff-§-Sr^^i-5fcJ5^'te^$tt 

y - ASr 5 oOftW-^^ h y - A (SjMS 5 ) (c^fi-fti-^xV 
;v^-7v-t>*y (DEUX) 5 1 OtC^tt^tlSo ^Jl^ft^^ ?X hV — 
Ate, -^cd* MJ— A©fci&|c»SlSnS=»— K-ffc^C^ltMbT"?*— ^*=» — 

KflSi-**iT/e*UD3il'=i — 1 2(clffitt$^5 0 
[0 113] 

3 te, ^©7 h y— AcDfcJexO^p^^/vSr^-fS, -^tb-^tbco^^-^/^ 
— ^^n-fes/-^5 3 2(Cft#tSfb5. #*«0^^r-*/I^— ^/nts'tS 3 2c 
M5 3 2 a ^tWilVy^Ki, ^CD^ 4 otD^-g-^ 5 4 0 a 75^5 4 0 d 
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-t(Dittb\£igfe£ti± 1 6 (D^-y^-^^-;u<D±x(Dfz.>sb(Dmm^^ ^ £ sit -r 

iJ-^-Y^/n -esift ^-y^a-t*— ^ h y—As 2 ft, 4o«r^^-^ 
cD^-c^£.i^^^ j r-t^w2-eam ^^m^— f y — as 3 ra 

[0 114] 

g7ft, ^-f^T*— h y— AS 4 60 — K-fb £ ^bfcv^— * Sr^S 

.KX^ ^-ir^/^— ^.x h y — as x ibms 3<D7tfeicteffl$^ i/^r 

!rICt, (#^W«iJi9 ^Xt>to!£$"71->r*M^ *fcttffiS"r 5 ax n 

— AX 4 », ^r<7?^ h y— ACDfcid^pv'V^/vSr^-rS^-Y^/Vx— 
otyf5 3 2dKIft$W„ r (£>W&Wm^ V#/W1, ft^/W#*©@ 

[0115] 

Srte^-C#5o -«ttt, I^-FK^ 6 4 QAM (6^h) &#m\Z 
mmZtlZ^. tSrWIBK-t-SC/I Sr*U @**~- K2tt\ 1 6 QAM (4t* 
yh) StrI^U B**— K3f±, QPSK (2tVh) SrfTtEtrU 

t*-K4tt, bpsk ifimmztizoz-siteK-rz, tuM-rz 

. r^)J;5(c, 4001^- K^:TcDSfl-g-1*r«, ^-ff 1 3 OflMllfy has, p| 
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&<D%}$M£mM v' >- tfVMS^ft-^ftcD Ht^-Kt L T i ^ 5 i@ * <D 

[0 116] 

^^c^fij^ feftfcl^^-r^/VST^ 1 6 (Dtz.}sb(D—^(D^^f^^^;vf—9^ 

yy—Mz-^mik-$-z>*f-?/v^-?i/?y- (demux) 5 3Ofc«0fe£ft£o 

— ^ .x b y — A ^ £> co^fi ^ tf^ Sr£j£^ £ ft -^ft f - ^ /Vt 1 — 9 
^V2±>y^5 3 6 {c»#t$ jx2> o y-y^^^/Vy*— 9^n±^5 3 6 a 75^ 5 
3 6 1 frh<D^^^^^;\s*/Z/j$;v?s b V — Aft, -^ft^ft. ^r^ft, "r^r/U^ 
:7V ^5 3 8 a 75^ 5 3 8 1 ft 5 0 ^ftL(?)r^f /^^f 5 3 

8tt, Sfl^Jifet^ft^/^^/^ b y — ^Sr4oco^^2}?/^^ b y 

— ^fc^fiftu ^ft^ftco^^w^y^ b y — AttwstoT^^iziasw 

S^S^i^^-Y^/Hc^i-So ^ft-^ftcox^/^-^^^i^s 3 8tf>fctf)4 
OCOix^sff/H^^ b y — -^cOfJL 4o(OS^5 4 0 a»^5 4 0 d^ 

[0 117] 

08fc;Jo^T, f-^ft^/vf-^^hy-^fl ^co^4o(Dv^^*/Vi^^ 

v-fx h y — a) tc^sft^ft^i^^^^-^^^vv^ Fy-A^ts 

fcfe^toa^ftSo n©SB»©»«tt, H4iciS«Sftfc%oi:ffi*-r5 0 

[0 118] 

H4K*5V^-C, #S^*^^^^^HcSS*ftfci^^^^^-^^ b y— A 
ii, <Df s —9V7x b V— A (*ft^ft©T^^©fc»£>— o£>^r— 9^ 
7^ b y - A) fc*#«ftSft, ^rbTSt/SLfc^^*/^^ b y — A£r#£j& 
^Sfcfctc#i3£ft5 0 B8<z>^#M{ttt\ W^HEP«)«Jc*ff *ft, — * 
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[0 119] 

tb-^Jx^la^^^, 8 7<Ot^W- ^^nir yf5 3 2 dMf^f 

-e/^^l^^S 3 S^hfD^iV^tKDZyly^/U^y^ b y — I\(D gj 

ft(D i -efc3o 

[0 12 0] 

7^6 1 0 a 75^ 6 1 0 r <£ 9 Sff^frS n t ^fl^fKOy n is b ^ 

>^^u±^y^e 1 2Ka6fojxSr fc39S"sriB-efc-5o Mill S«T^^i-6 1 

1 o r nmm^Mmm^ntcm^^mr^ z> Q zti^tuvyn 

(B) . WI»*^fc«**^IIDJW«**fctt^<— Kfc^!>^=» h (do 

wnconverts) U b Snfcft-^SrW^ftXt^^ft^So * 

^-^co^n^ K^nir 5/^6 1 2 ttJMfiflSjtC, ^tt-^ttOSW T 

^t>^o, ^tim^FFT/Ptyf 6 1 4fcffi#t*ixa r=xt — ft 
St* SrferiW- 5 fc «> fcSfil * frfc^ nybtJBv ^T#S<7> T ^ t BEfrT 5 

Stt^f-^o FFT/Ptyf 6 1 4 aM6 1 4 r fa fe (T^fS^^Vw^ b/V 



-52- 



<3V^T, ^TCDFFT^ti-feyif 6 1 4 CDIf^^/V^^*/^ h ]) — A 
[0121] 

[0 12 2] 

S^T^e— K'SltSS'ffc (orthogonal izes) t^M I MO^Dt 7f(r#ft$tl5„ 

h'J— ASr^^i"5o ^HxLfis MIMO^Ptyftt, Mfi^O (postconditio 
ned) 3EW^>'^l'«:^-f SfcftldSl^nfcH*^^ h^ffi^TSW^tbfc 

Ptyfi 9 tfjco^p->^#vw{^^i-5,o (life)) w^/v-y-T'^ h y — 

AB\ (MI MO) ^^^UT'n-fey-^e 3 O^aiftlf^tb, totlf 

$ti5 0 rcoi 5(c, ■^n^o^^^/v-T'p-ir y-y-6 3 0 (^'-fy<—>7- 
-f Jiff*— Kcofc&tf)) ^Mv-V/PW^/tii (M I MOlfl^e- Kmfc*©) # 

< co->v^v-y-^^ h y — m,<d* h y — A^^t-rso mM^^tfswzti^ti 

«*«^«ffl*tbSaBPI**i:ffi««IT?*>»IWPi^n«; M-PSK, M 

-QAMtftBH©t©) 5r*JS-rS, ^fo^tKDmffi^ (DEMOD) iCji* 
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[0 12 3] 
[0 12 4] 

u ^ v tr y ^ -f & ^ti># < cd^ij^ SrStti- 5 fc «> snsrtis-ctSo b 
d»u*dse>, ^;^mmmmw<vm<D^Mmmhfem£tiz>~b&x^, 

[0125] 

t^S^i^K^©a»*J:»)*WEWi!i^:*<3tear:i:as-T?*a. z.(Dtc#>K, jgM 

, tt-f V^— v-V^/V (inter-symbol) (I S I) £rjgfH"5c, ^CDI S I 
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[0126] 

y^©3h-l/y^ (coherence) b'M X 9 ^^JC^^CVV?^ K*SU^^>#$ 

ftV^CO"?, U V^»iaMfet5ccOfcfecD I S I ii, OFDM'liSrffiffitt, J^ft 

fcmtttm^xfr-rfrT^^mv , *Mft<DMi%<D9mtt qpsk 

) SI S I i'ffi®S"Cfe5„ 
[0 12 7] 

CD-$|S (IFFTOf, iiflSrtt:jEE058B#) -T?<fc9, ^V^VWDf^tCttJP^tl, 
5 (wrapped around) „ )3»/l/7>f y^^iJOFDMVyi|?/V©Ift^ftSf 

-r a fc *6 ic^ffl $ * ti ixmmm k t/u^ < * \c x. k> m £ n s „ 

[0128] 

-Wilt, ^**/H»jffiJfc«;6*l 0-7-{^p#*iffc5Ift^TA?r% 

fflLTv^±fe<^sijfr»'C\ 2 o o^^^n^tDmm^^/^mm^ 10^ 

^ffilffltt, #^rC01^^> h*<Dlt)£)<D 5kHz CD^V FWlC^f-So 

2 2 8 8MHzffc5^ *S 5 k H z CD 2 5 0 
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o 

[0 12 9] 

a*na^tsr"sriBfci-So r.o«fc5te* MiMogtm^ss^ of 

[0 13 0] 

h^^— 1fteOFDM^:x#/i^ 

[0131] 

PSKtfcttM-QAM(Oj;5ftVKo^cDr;V7T^^ h (alphabet) 

tftWSr, aiFl-e^So Mill f^ft^/vi^ QPSKSrftffltTt^^tL 
an i: 5, t^ft^2tt, B P S KSrttM Lt^^JiS ^ t sas-ef 
5, f-^^^/V3«, 1 6 - Q AMt«ffl Lt4j«S*l5 ^ i 5, ft if 
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[0 13 2] 

D^T^tt5ii:^-e#, * it \3&9k<o7— 9 fWt^ ft £> tb •& n t ifl^im 
h tf W#9'— * £ igflTf 5 r. £ cDfc #> icflfcS: SH5^t^5 o *mW<Dfo 

[0 13 3] 

— h (FER) ^sail'*3^T, */hcOj^ff*^n?ii 

[0134] 
[0135] 
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ig^LTV^If:/^^ (sub-channel (s)) \cmm£fri>*I1fe&ilfi3bZ>o 
[0 13 6] 

[0 13 7] 

fcftoSl^*/vfcfc9 ©try <0*/**rJ*mj$l<F>*L}fo<DC/ I <£> 

x2Mlx4W4oOMIMOffi^ 2x2, 2x4, 4x4S 

[0 13 8] 

1 b p s/Hz»?)}5ff2 OcOb p s/Hzitfit5 0 C/ I coffijitic 
^V^T, v^-ffflfi^— KRlFM I MOHf^e- K<o^^ h/vco^b^ 

ttHaitt5 9, »*oSA(i**5 14fc6v\ U^Ufcasfe, c/icoit) 
iftvMfiS-tevvr, MlMOiifS^e— KSrfflv^fc^^ h/vo&^oJtt&nMu it» 

r*2 off ic«*-e#s 0 

[0 13 9] 

. pCfri: 4>W5fiWt-^i^ 6 b P s /H z fc«at-S 0 

[0 14 0] 
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mtimmttm* ? is*- h&m^&K. mio\c#^x, ^^^n^^ 

3t«nriB*^^^ h^<D%hm^ «ffl*il5I«»«ot, 1 b p s/H z 

&t>*2. 2 5©bps/HztoRi:fc5 0 rco j; 5fc N SkHz^ft* 

^CDJPA^ 2 - — S> Skbps^MO. 5 k b p s (DfSlfflOt 0 — ^ 

Wf-^ l/- h t § ^ t 2) 0 C/I^l 0 dBtfe5t&, IHC 

iPA#^— ^ h^f^f t^/V^of 10. 5kbps 25kbps *"e<£> 

/ft^/HCiot, 1 0 dBCOC/ I •CftfpUTV^5SPA#^^=-y hO/i^tD 
h°— ^0>*?*W"5'7 ? — ^ 6. 4Mbpstfc5 0 ^(Dkyte^ *PA# 

hco^— ^ h^^XTJ^PA*^— ^ F<D;fc*cDSb#LT^£C/ I & 

SrWOSTS^ t^u^So tT*<0»&\ ^^^n^ Mcot»J5 

^Xbtl&^ s ? J r*A'V>fkti, «;t»ffi&<0 h9 7-t ypn — 7*4 ^9 (traffi 
c loading) i:ftota-et§ 0 
[0141] 

&9#5 0 rftfeHU (Mx.fl k^M/^gy (registration) 

x a k J: 9 WW * ft s r t as -e # , UK * ^ y v ^ ^ -r ^^-efeii Sha 
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[0 14 2] 

■So 

[0 14 3] 

Mimi/X^T Afc^oV^T, ^/^-yiJJT (coverage area) <£>1/K Oj^CDjp 
[0 14 4] 

^<DM±.te, CDMAV^r AtSffl^Sl^y Kt7 (handoff) bM 
[0 14 5] 
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-tfew j; 5 tc, mmmuRxf^mmmn. ■5*— ^p-tyiK i 

FFT, FFT\ f^f^l/^f, fc^-f^fc-S 
#&©Af([Hljig©iiIffl (application specific integrated circuit, ASIC 

o 

[0146] 

toT^ltS^^-e*)^ *PMi»B*Jr*3^-C, 5t»£ft3— <RttftJ5DBB:» 

o 

[Hi] 

i A}4#fiA*#aw^ (m i mo) iift-^xAwm-e*)?), lBtift^ 
^ioFDM^py h-ft-^<o#5tig-e*>s, 

[02] 
[03] 
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'So 

[04] 
[05] 
[06] 

0 2 fc^ $ ft 5 Sift Sr^-fS fc fef-ffl v x P>ft 5 r t dS"5T|g-efe 5 ir 
[07] 

0 2 ic,^ $ ft 3 asm ft# Sr^fig-rs fc m^m v * <bft 5 r t ^^tg-r& 5 -t 
^-y-coz/o y ^0-efoSo 

[08] 

yf®7*B y^0-e&So 

[09] 
[01 0] 

-|t*^JiC^oTifift^7 l ^^DV^<o^<!DSI^S:(C < J;-^T, Jfeuagff 6>ft 

loo-if^A, 114-SiS, 1 1 6-iifS ryrf, 12 2-git 

ryft^ 12 4-IIS, 3 10-f-7;Vf7°l/^t, 3 12-x7a-^ 
3 3 3 3 I F F T- 3 2 0 , MM 
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[0 10] 




[3M*ffiIE#] 

[ItiiP] «14^12^4P (2 0 0 2. 1 2. 4) 

imwetnE i ] 

[Hi A] 

^fiAy^Sffi* (M I MO) if|^rA»B-efe5o 

[a i b] 

[SIC] 

^ -v * /v^«8 tf * & if ffi -r £ fc i - ffl v ^ h iv % r t as tg -e fc s ft * o f 
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[04] 
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[E6] 
[07] 

[08] 

0 2 ic^ns^ffff^^t-sfc^fflvNibns ~ t ^prtgr-fos-^n-fe 

[09] 
[010] 

-Ilfil'to Tilffv^^ a ©v n < oaxotfeffcfrsSJ;: iot ft untf fen 

I^ttlE 2 ] 

miEM^mm^] mm 

[#E*f*«B*] £0 



-75- 



m i b] 



r 



r 



140 





r 

■>fticiiisiats 


141- y 


^142 





143 



r 



144 



CSl£ 



149 



r 



j 



yl45 



146 



^147 



^•148 



-77- 



[0 1 C] 



157 



Tx4 



D 



156 



3 7 11 15 19 23 27 



155 



Tx3 



C 



154 



2 6 10 14 18 22 26 



153 



Tx2 



B 



152 



1 5 9 13 17 21 25 



151 



Txl 



A 



150 



0 4 8 12 16 20 

OFDM +K?5=-V*^ 



24 



-78- 



[0 2] 




-K--K--rf-rf^^*r-*^-tf-i^-rfiv-tY*f-K- 
T\ T\ T* Tv Tn T"\ T> Tv Tn *pv T» ! P> Tn Tn 



-79- 



[03] 




-80- 








o 



N4 



n 



X 



[05] 




-82- 



[H6] 




< 

m 





^532B 




^532C 








Q 



i 












1 


n 


A 


h 


1 



CO 




-83- 



[08] 







536L 




• a • 




w 

p 


1 

ha 



in 



-85- 



[09] 




< 







A* 


H 


-> 


J-±J 


A 


□ 















H 








o 


□ 







< 

o 



n 
pi 



-86- 



10] 




-87- 



INTERNATIONAL SEARCH REPORT 



tnii ions! Application Mo 

PCT/US 01/09114 



A, CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04B17/0O 



According to International Patent C la safk^i on (IPC) orro both national classification and IPC 



B. F1ELD3 SEARCHED 



Minimum documentation eaarened < classification system followed by classif c*ti&n symbols) 

IPC 7 HC4B 



Documentation searched Other than minimum documertaticn to ihe extent that such documents are inducted in Ihe fields searched 



Electronic data base consulted during the international search {name of daia ba&a and, where practical, search temns use<4) 

EPQ-Enternal , WPI Data, PAJ, 1NSPEC 



C. DOCUMENTS CONSIDERED TO BE RE LEVA NT 



snl, with indication, inhere appropriate, of the isievanl passages 



Relevant lo claim No. 



WO 00 047ZB A (SAMSUNG ELECTRONICS CO LTD) 

27 January 2QQ0 (2000-01-27) 

abstract 

page 8, line 10 -page 9, line 9 
page 19, 1 ine 9 - line 21 
page 20, 1 i ne 4 - 1 ine 12 
page 21, line 4 - line 16 

-/- 



1,18,19, 
23 



Further documents are Eislad in the continuation of box C. 



m 



Patent family members are leted in annex. 



* Special categories of c»ett documents ; 

"A" document defining the general state of Ihe art which is not 

considered to be of particular relevance 
"E* earler documeni but published on oralterlhe international 

fling; cteie 

"L" document wrwctt may throw doubts on priority tfeim(s) or 
which e oiled to establish the publication date ol another 
citation or ot^er s^jbuuiI reason s.puvif -vU> 

'<y document referring to an oral disclosure, use. exhibition or 
other n 



T" documeni published prior (o the international tiling tote hut 
later than the priority daie clareied 



*T' later document published afferthe international -filing date 
or prioifty dale and not in conflict with me .application but 
Cited to understand the principle or theory underlying the 
invention 

"X" documeni of particular relevance; the claimed inventon 
cannot be considered no vet or cannot be considered lo 
involve an inuenhVa step whan Ihe documeni is taken alone 

"V documeni of particular relevance; the dawned invention 

can not te considered lo Evolve an inyentfue Step When the 
document is combined with one or more ol her such docu- 
ments, such combination being obvious to a person skilled 
in Ihe art 

document member of ihe same patent famlry 



Date of Ihe actual completion Crf the inlerrralicinaj sedfCh 



5 October 2001 



Date of mailing of the inter national search report 



11/10/2001 



Name and ma ling address of the ISA 

European Patent Off be. P.B. 53 ia Pater* loan 2 
iNL - £260 HV Rtjsv«|k 

Tel. <+3W0) 340-2040, Tx. 31 651 fcpO N, 
Fax: (+31-70) 340-3016 



Authorised ofiicsr 



LustNnl, D 



Fonv PCTflSWSIG (second shseU fj^ 1892) 



page 1 of 2 



-88- 



INTERNATIONAL SEARCH REPORT 



InU Jonal Application No 

PCT/US 01/09114 



C (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 


Citation erf document wilh Indication, v/tiere appropriate, of \ he relevant passages 


Relevant lo claim No. 


A 


BAUM K L ET AL: "A COMPARISON OF 
DIFFERENTIAL AND COHERENT RECEPTION FOR A 
CODED OFDM SVSTEM IN A LOW C/I 
ENVIRONMENT" 

IEEE GLOBAL TELECOMMUNICATIONS CONFERENCE , 
PHOENIX, ARIZONA, NOV. 3-8, 1997, GLOBAL 
TELECOMMUNICATIONS CONFERENCE (GLOBECQM) , 
NEW YORK t IEEE, US, 

vol, I, 3 November 1997 (1997-11-03), 
pages 300-304, XPO0O737554 
ISBN: 0-7803-4 199-6 
abstract 
paragraph e 00DI! 


1,18,19, 

2a 



Farm PCr,1£AA2lG (eonmutfKn of sewntf shsat; {Jaty 19©^ 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

mr or mat to nan patent family mem&ers 



Patent document 
cit&d in search report 



Publication 
date 



Inti iicmal Application No 

PCT/US OX/09114 



Patent family 
member^) 



Publication 
date 



WO 0GG4728 



27-01-2000 



AU 
BR 
CM 
EP 
WO 



4934399 A 
9906601 A 
1275293 T 
1040689 A2 
0004728 A2 



07-02-2000 
21-11-2000 
29-11-2000 
04-10-2000 
27-01-2000 



-90- 



(81)ffifeH EP(AT, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, I 
T, LU, MC, NL, PT, SE, TR), O A (B F 
, BJ, CF, CG, CI, CM, GA, GN, GW, 
ML, MR, NE, SN, TD, TG), A P (GH, G 
M, K E , L S , MW, MZ, S D , S L , S Z , TZ 
, UG, ZW), E A (AM, AZ, BY, KG, KZ, 
MD, RU, TJ, TM), AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BY, B 
Z, CA, CH, CN, CR, CU, CZ, DE, DK 
, DM, DZ, EE, ES, FI, GB, GD, GE, 
GH, GM, HR, HU, ID, I L, IN, IS, J 
P, KE, KG, KP, KR, KZ, LC, LK, LR 
, LS, LT, LU, LV, MA, MD, MG, MK, 
MN, MW, MX, MZ, NO, NZ, PL, PT, R 
O, RU, SD, SE, SG, SI, S K, S L, TJ 
, TM, TR, TT, TZ, UA, UG, UZ, VN, 
YU, ZA, ZW 

01886 ty^Xh7*—h\ 
K ■ K7^^ 7 
(72)3&9!# ^t55, T~7^vY 

TJ V #^*B, # V 7*;V^T*m 
92130 <7*.f 3i =A 4 u—J T ■ 

1/ 5624 

F^ — 5K022 DD01 DD13 DD19 DD23 DD33 
FF00 



-91- 



